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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rubber composition containing silica as a reinforcing 
filler, having low heat-generation and good processability and especially exhibiting excellent 
breaking characteristics and abrasion resistance. 

SOLUTION: The objective rubber composition contains (A) 100 pts.wt. of a rubber component 
containing >30 wt.% modified conjugated diene polymer produced by reacting an 
aminohydrocarbyloxysilane compound having a specific structure to a polymerization active 
terminal of a conjugated diene polymer and (B) 1 0-85 pts.wt. of hydrated silicic acid having a 
nitrogen adsorption specific surface area (BET) of 200-300 m2/g and a cetyl trimethyl 
ammonium bromide adsorption specific surface area (CTAB) of 1 70-270 m2/ g. 
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3tilc<<, g/c> 2 0M%£itI;L&<t^Aj£#<D'!r* 

v^^ion^L^^m^ 5-1 5ms%cD|gfflr 

[0 03 9] S6«C % ^^CD^A^^4dl^r«, 

t«ff(cMR»tc< . m£*&<Dffi&fmmt± urn 

FEF. SRF, HAF, ISAF. SAFW«f6 
*l£o »*U<tt3^*!R#S (I A) *i60mg/g 
fcLLT, Ao, ^f^^U-hMI (DBP) ^ 
80$'J'J7 0 0 gJ£Lt<D#--#>y^ 

HAF, ISAF. SAFW$U\ *^(C^t 
«, C (OWIStC J: OfflC^ tlS (D) J&fKDil-tfls? 

=y v tKomsm*. mile ( A ) out 1 0 0 ssgptc^t 

(B) fi£^cD^^>r^i(D^itS^ 12 CfifiSUKT 
^8 0itS|i^x./cl (B) ^<bC[>^ttffl*s 
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$> z> . K*j»»R0R»te& <sr ©h e> . c © ( d ) se» 
<om* 5-7 oaaascoisH-c^o, 

o ( B) ^ic^gti2^a« 1 0 0ffiJM«T#»* 
[0 04 0] #&^©:3 Affi^tete, 

«\ *SMSWSW6*i. -e<7X£JBfitt> ^A^lOO 

ti»wo, ^s#£uto.i^io.om^W£ 

L/<, ^^Ktti.0-5.0Iigpr^ o 0.1 

tt^{£TT^*5-en^«>o, 1 o.ossaj^e^^i^ 

(2 --*Jb#:7^>y*T*/-fl0 . DM (S^W 
^T^Jb^x;l/7 a K) . CZ <N-V*P^*^- 
2-^>l/fr^^7x>75 K) ^©f7 4 /-;l/ 

fit** 3A^10 0IiWl 4 0.1-5.0mfigi5 

*«fip*L< 1 3^K#£o<&*o.2-3.omssflr£> 

[004 i]*fc *«wo=fA«ja;«rfl6fflr*s^ 
o-fe^iiUii, WAfct?^ ry?->m, 

0 0MSBCC*tLT, 0^100MfiWJ»*L<, 1 

[ 0 0 4 2 ] *«9B©=fAjfiJs8Wtt % n-Jk ^>£- 
stt-WWIOltl^tMIO t*c 4K J: 

K. 7>^hU';F, Jj-ioTs. IMF 9*'- As tr 
-Fa^O^^/Bjfr&te*), |»«=fA. <;H>, * 
- * *©f6©X*,&«<Dffi»CC fcffllr^Cimi 

0^feK^Ajffi^<DftOXtt^»T*S©r. 
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[0 04 3] 

< m^com^ > s^(*cD^^j^f a (Mn> 
nw-xtf&m (Mw) <d$j^2 y ji/^- -sx—> 3 >£> 

avh^77^ [GPC;«V-BHLC-8020, 

: IV-RGMH-XL (2*iCHI) ] CCfcQfr 10 

c>. mgmvrm (R i ) £ibi>t. M;j<n^u> 

i>r. i oo-crW3Eofe. fi^#o^ii^x>8B»(o 
5^o*»« % iftPHB (*un&) (Cck-?r*«>fe. £ 
^*©x*U>$i{MrtrStt 1 H - NMR^^ bJb 
©«#JtJ:9»aofc. 16»(D^7^K8iS (Tg) 
«^-+>xjbv-tt«0^a*3B»»«f« (DSC) 
731ttlMA)l>- 1 0 0*C*r»*PL^:«CC 1 0 'C/m 

steg^TiHco j: 5 tc u r n be 0 /c 0 

[0 04 4] <JM»=fA©«Jtt> 

( 1 ) fiAMtt 

«5*tt«ettK ( U*y h y ? *x*±ig) *fiyau M 
M#5% % 5Hzttan5 (50 

•C) tan5 (5 0'C) *S/h3l41 % (fi* 

( 2 ) JS^fftt 

#>u*jy'- ywvji-z- (BS9 0 3) kit, @ 30 

&2 5-C"CifJ^L/Ce 

(3) K»«Ftt 

WKB*©** (Tb) RO'l 0 0%£ 3 0 0%ffcgfc$F© 
(M 10 . , M aoo ) IS K 6 3 0 l - I 

9 9 bic^xmmotc. 

(4) ttJS&K 

7>#->§mn&mm&mi,\ sat&btt&x y » ^ 

40 

<3AMOA-r.^I>J IS K 6 3 0 0 - l 
9 9 4CCiB«U 1 3 0-CtCTA-Ji-tta [ML,.« 
/130*C] ^iWSL/c. 
[004 5] <^*^r 4m(D®&> 

( 1 ) B E T<omfe 

J. Am. Chem. Soc. . 6 0^ 3 091 (1 

938^) icnmz titcm&tcm^x . von-f 
(»> ±sttttaffia»BE«a-<-^4 2 3 

(2) CTABOjPJg 50 
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ASTM D3 7 6 5 - 9 2iett©#ffiteW«l,T3»6 
Ltc tctcL. ASTM D 3 7 6 5 - 9 2 8Btt©#i6 
«\ 5r ^©C TA B»JJ&T4»tt'C*6 

^^7^©8ip D Dr^,iIRB#3 (83.0m 1 / 

K (OT. CE-TRAB<hB&geiT£ 0 ) 

£§s»u cncc^^r^^^^oT (^-2 -x^ 

;^+->;l/X;l/*n^^K^ h y ^a) SiKoaffiSrtf 
l\ ^*^^MCC#T£CE-TRAB 
D(D&S$r®fi£0 .3511m 1 <b It C E - TR ABO 

[0046] wimm 1 

ttttU gJgg&SftfcS 0 0 § y y 9 hiUCDMfEE^7 
^S«ec, ^^a^1f>300 g 4 1, 3~:/*^x 
>40g, X^l/>10g, yfF7tKD7'JJ^D 

'*>o.i 6 s y"eji/&SAU ctncn-zf*)vy*v 

A (BuLi) 0.5 5 5 'J ^ErJl'&AQ&.fctft, 5 0 # Cr2 
HI 0 0°/o^ofc 0 >:/y>* 

( 1 — ^tM^uw a T'Dfjb ( h yx 

>>v>0.5 5 ^ y«JU«A|itA:{ft<C3 6(C3 0#H 

- t p-t> UV—fr (BHT) (DJvy'U'i 

s-frbm&%m&o.b t y y 9 hJlt&lMTKJ&Dff 

[0 04 7]«1W2^5 

f#, 3e>tCS^(*B-E?rl^L/c 0 fi^»C 
tt. S**7«, RttSJ6«rfrfer«: % 2. 
-^^JU- p-^U^Z-Jl/ (BHT) OJyfUJis — 

)ismm%i&mo.5 * y y ? h^«rfloATSj£©ff±4 
A«*fi^(*tcoi»T, m&mi c|S)«{curiJ)li//c 

To 

[0048 ] It jm 6 

ft*»u ifi^$n/c8 0 0 $ y y 9 h;i/coWEE^7 
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^S(C, ^p^ + t>30 0g, 1, 3 -:/2>>x 
>40g, U>10g, ^f* b H07 y^:/n 
>Oo. 1 6 s y*rJU££AU CJ-Ucn-^^uy^ 
A(BuLi)0.50$ y*JU£flD;L/d£, 

3- >o.4 5 5 y*Jl/£i£^&Cfln;t, 5 0'CTl. 

[0 04 9]«B6W7 * 

9 i s 



^200 1 - 1 58837 
18 

*«USW6tC*5C>r. BuLiOffiJ&o.4 5$';^k ^ 

— fflSrU- >7 r, j >^U -<y^ob:jur^n— 

O/c. 1 «tciS-r. B^feTtt. ftttSJS 

stance. BHTO^y y*D/N*y-jU5fiS%^o. 

5 5 y y * h^«AiArsjea)fy±«fTC^ S6ec*ft" 

[0 0 5 0] 
[Kl ] 
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B 
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B 
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a 55 


a 5o 


a 4 5 
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a so 


a 5 o 


0 4 5 




flBK 


HHPT 


TEDSfDI 




TIC 


DMAJSS 


1E05V1 
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a 5 5 


0. 5 0 




a 55 


a so 


a 5 o 






Base Jtv 


17. 2 


2a i 


2 3. 0 


21 5 


ia 8 


2a 5 


21 3 


Total V* 


2d 8 


3L 0 


2a o 


67. 0 


32. 3 


31 5 


2a 3 






Jhr/fe 


1 3 


1 2 


1 1 


L 8 


1 3 


L 2 


1 1 


wa 




2a i 


ia 5 


2a o 


2a o 


2a 2 


ia 8 


ia s 




55 


5 8 




56 


5 4 


58 


5 6 




- 3 7. 0 


-42. 0 


-40. 0 


-3a o 


-37. 0 


-41 0 


-41 0 


oa»../i3rc} 


25. 0 


3a 0 


24. 0 


7a o 


32. 0 


34. 0 


2a o 
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[0 05 1 ] (&) 
Base Mw 
Total Mw 
Mw/Mn 
HM I PT 



: ®&msm<Dft*W (Mw) 
: &&mj&&<D&¥& (Mw) 

: 3 - ( 1 5 
y) ( b Ux h + *x) ~>^> 

TEOSPDI : 1- [3- (MJih+^'J 
;U) y*Db\>U] -4. ^y-;u 40 

TTC :Wi&{tXX 
DMA PES : 3-^^7>y7'Pt% 

xh=^>) >^;l^>^> 
[0052] MSOT8 

f£*U g3m&;*ft/c8 0 Om 1 ©iE*7Xg^ 
tC, i/^P^t>3 0 0 g, 1, 3-:/£^x>5 0 
gMf*h7tFP77>(THF) 1 5 >;*^*jtA 
U CtltCn (Bu L i ) 0.5 5 5 V 
W&m*.tt& % 5 0 fl Cr2ttlBSd«rffoA:. ffi^ 



l - [3 - ( b yx h*^>yno ^Dtr^n -4. 5 
-S?b Ko-f 5 d*V-;l/0.5 5 5 y*;U£»n;t/c&Cc3 

BHTO^y^v-ji/5it%SiSo.5 ^ y y ? h 

[005 3] 

Bu L i (D*«ro.4 5.5 y *;UfcgE*fcfeM*tt> H&ffll 
BHT©-Yy^O/N'y-;U5^fi%Sgffi0.5 5 »J U ^ h 
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0. 4 5 
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0. 5 5 




(xiO 4 ) 


Base Mw 


19. 0 


2 3. 6 
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2 7. 8 


2 3. 6 




Mw/ln 


L 3 


L 1 












1 2 


1 3 




- 8 5. 0 


- 8 4. 0 


A — — — JA* 


3 4. 0 


2 7. 0 ] 



[0055] (S) Base Mw, Total M 
w. Mw/MnMTEOSPD I tt % f moMi 

[0 05 6] 
[«3] 

5* 3 S 





BET 

Cm 1 y 8 ) 


CTAB 
<m a /g) 




2 0 0 


1 4 5 


KQ n 


2 4 0 


1 9 8 


PR" 


2 2 9 


1 8 9 


H2000° 


2 3 2 


2 0 3 
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[0 05 7] (&) 

1 ) aq : a*><vt>xm (m ». istn r^^A 

QJ 

2) KQ : B*S/'J*a («) H. B*H t~zfis)\,K 
QJ 

3) PR: «*) H^fvR, &«! r h^>-^PRj 

4) H2 0 0O :PPG Industries. In 
c. H. r H i s i 1 2 0 0 0 J 
fmmi^G&Vtmm^l 2 

10 »&0j i - 7 r » /c® 4 m^-rmmoym^ ( s b 

R) lOOMSPttttU »4««l7R'r«ffl<Dd*^-f 
i5 51ia ->^>^^^'J>^J TS i 69 J Cf* 

SB, *^T';>K2M«, =gffcl»ltS»J6C [N- 
(1. 3 ->^^;1/:/*jU) -N* -7x^-p-7 

£shbu $6tc#is^3ss5i5, mffiummv pg 
20 (^^>y^r^^x;u^ ^ K) lmssu, anfiHsai 

a±*«c. 16 ox;. lS^^rDQii, jmt=r 

[005 8] 
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B 
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H2000 


KQ 
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awisorf^ 


72 


70 


69 
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7 0 


7 7 




SIS 


TbOftO 


24. 5 


24 9 


2a 6 


24 8 


24 3 


25L 3 


Hi nCMPa) 


a 5 


a 7 


a 6 


Q 7 
O. f 


a 4 


a 8 


M,..(KPa) 


1Z 5 


ia i 


IZ 9 


iai 


1Z 3 


ia 5 




a 087 


a 083 


0 087 


GL 085 


a 087 


a 077 


58&m (%) 


58 


59 


58 


59 


58 


6 0 
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1 3 4 
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1 3 7 
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5 8 
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7 2 


7 5 






TbOPa) 


2Z 1 


2Z 5 
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ia 6 


21 0 


2a 5 




a 1 


a 2 


2 8 


Z 7 
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a o 






1L 9 


12. 5 


ia 5 


1Q 0 


a 7 


a 3 


<g^j^CTan(5] 
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a 093 
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54 


5 6 
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4 1 


4 0 
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AQ 


AQ 
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KQ 




bl^/iso'c?^ 


69 


7 1 


6 1 


6 8 


65 


7 8 






TbCMPa) 


2a 4 


21 1 


21 8 


2a 0 


ia 3 


21 7 
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M,..QlftO 


2. 7 


a o 
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a 3 


a o 


a 3 




H,„QD^) 


a 9 


a 7 


11 3 


ia o 


11 1 


11 2 
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0. 129 


0.112 


0 089 
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1 0 3 


1 0 6 


1 1 8 


1 2 5 
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[oo6i] mestttt. mm3<D$><D* looii 

M*6r*»), J£2fc5$tttt{g< (HWMO ft 
<ht££9, »Blt*8lU R«WS*W< (fi 

ftXW^tc&>X$>K), M SO o teiST-r^o 
£fa±3i*> M 30 o fciS 6*1*. 
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*38«^7RCflt«Wl 3-1 5 

2 &cflH&0i 3 r»fcw 5 micfr^m^te ( S B 

R) 7 0aaWiX«S^A3 0ffiftW^6^*^ASE» 
(HO H. So D D «^-^hKH (N3 3 9) D 2 711 

t-fjuoiM, *^T»;>i*2fifias. sftM±« 

6C (MtH) imiW*IB*Lr^X^-M^^*IH» 
U $6CcMS^3®Sa5. *ffi(Sii»JDPG.(auHi) 

io o.8magp. ammewndm (mm) imsp. ante 
it^jNs (mm) imm&Rvmn2.5m&&zm£o 

apBS-r&i*«c, 16 0-c, i s^rao^frrttuBu, 
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[SI7] 







i it t* *J 
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14 
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A Q 


AQ 


KQ 


CiL.,./130t:3 


8 7 


8 2 


8 1 


9 7 
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Tb(MPa) 


2 5. 8 


1 9. 8 


17. 5 


21.0 


Hi.«0IPa) 


3. 5 


3. 1 


2. 3 


2. 6 


H...(MPa) 


1 1. 6 


1 1. 5 


8. 9 


8. 2 


&%*M£[Tan5] 


0. 093 


0. 103 


0. 165 


0. 154 


(*>) 


5 4 


S 0 


4 0 


3 6 


cm] 


1 3 9 


1 2 7 


1 0 0 


1 0 6 



[0063] (i£> mmsmz, Jt«wi 4 1 

teSBR-<-XrfA£ffl^ 3Stt#JiJ^ 

(s^7>^9^i;>^mRffni) tux 

Itmt 13-15 Cctt^r«««FttRC^*R«F 

isv#&mi*>&£. AQisvtj&m^tcm^ttb^x t 

l>£ Cicero, #»tt£*«K:?fefiU J5^5¥tt£^ 
< (fiMMK ) r*3MI*s»6-*i&. 3 6CC. it 



0, »3St14*r«Lb<*-l± % M 3 „ 0 fclB<T*«l*&*»6*i 

sb§ « 2 scf«js« 3 rf# 6 n/c m 6 accT^-r msw 

(SBR) 7 0fi«a$£*«:JA3 0Sa«£fr&&* 

^A^iooitwt, (m 

40 ttJ) 2 7SS3J. #63SfC^«S©ft7k*-f»2 7S 

a». ^^>*9^y>y»j rs i 69j (ittrm) 2.5 

MSB, TPV^^H OmSSP, ^f7'J>i2Ii 
W. ^fbP^±ffJ6C (Uffl) im&W*&£LX-?X* 

dpg (arm) o.siia ah&{S£*ijdm (mrffi) 1 
sags, ^^(sji^jn s (mm) i*fi»aw»iti.5 

A-^-tt^iB'J^-r^<bfttC, 16 0-C, 15OT© 
50 ^6^CC^-To 
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KQ 


AQ 


AQ 


KQ 




6 5 


5 4 


5 1 


7 0 
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Tb(MPa) 


2 5. 9 


2 2. 0 


18. 9 


19. 2 


Mn.CMPa) 


4. 2 


3. 8 


3. 2 


3. 5 


M..„OlPa) 


14. 8 


14. 8 


13. 2 


12. 4 




0. 090 


0. 097 


0. 155 


0. 147 




5 3 


5 1 1 


4 2 


3 9 ! 




1 3 0 


1 1 9 


1 0 0 


1 0 8 
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C0064] 



(14) 

* * imS) 
6 m 



[0 06 5] W««tttt, ttmm 1 7<D<b<DZ lOOi 

mms<DdfJ*&f8M&> JtttWi 6-1 sector, K 

U K*Wtt*?«< (&MRtt*A<) -ra«*W#fc 
i, AQ^l>#£JBl>/c^ttJt^TM l0 D 



mmms&xf\mm \ 9-2 1 

$mm 8 sof«js« 9 -cm intern 1 mc^-?m^& 

20 (BR) 7 0SSSP<b^^A3 01t»i^W^ 
AJ&#1 0 0M3PCt*tU (WHO 
2 7 MSB. »7«ec^TaM<DS**--fK2 711 
V, is*ylst3 v^VZs tfffl TS i 69 J (mftti) 2.51 
SSB. 7ovt-{;n 0118, ^^r»;>^2Mfi 

». £fbi»jkJM6c <«mj) iMfflfcR^o-c*** 
dpg (roai) 0.8 mass. »n«ffijimDM (arm) 1 

SSStf. MTCGE&jiaiNS (SJU) lIl»Slffl«i.5 
30 A-~-ttK£»J£T*<!:««: % 16 0'C, 15#H© 
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KQ 


5L.-4/1301C3 


6 8 


5 5 
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7 2 






Tb(IIPa) 


2 0. 1 


18. 8 


15. 2 


16. 3 


M,.o(MPa) 


1 5 


3. 3 


2. 7 


3. 0 


M„,0lPa) 


13. 4 


12. 4 


10. 5 


9. 9 


<a&*M£[Tan<5] 


0. 089 


0.100 


0. 135 


0. 125 


&SS9iM£ (96) 


5 8 


5 5 


4 6 


4 2 




1 3 0 


1 1 0 


1 0 0 


1 0 7 
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[006 7] <&) M®&mz. Jt«W2 0©fc©£l 5 

&Al<r»fc4teCCJt'<T tan cn«^ 
tete< (liiWO ft*. U^L, H*«cc*$ti 
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(51)Int.Cl. 7 ttkSlJiS-^ FI WC**) 

C0 8K 3/04 CO 8 K 3/04 

3/36 3/36 

5/541 C 0 8 L 9/00 

C 0 8 L 9/00 9/06 

9/06 C08K 5/54 
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